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1 
 This iriVèntion ' relates 'fo the transport and/or 
storge  Of go0ds and the lileand bas ferits ob- 
jëct to provide an improved form .of Conveyor 
medhanism adapted, for the storage and displaY 
of goods as a passenger elevator or for .the gar- 5 
agiïg of motor cars of the type comprising two 
vërtict series or columns of c0ntainers, or plat- 
forms or the like article-supporting mens 
(hereirïafter generally referred fo as "contin- 
erg" adapted to be moved stepwise in 0pposite 10 
directions, mëans bèing provided for transferring 
the lowermost container in the descending col- 
umn and the uppermost container in th as- 
cendïug :c]ïmn to the respective adjacent col- 
umn. 15 
According to the invention in a conveyor of the 
te dëscr_ibed a rotary actuating device is pro-, 
vided which is adapted fo impart a recipr0cating 
motion to means for moving the columns step- 
wise, and:an oscillating motion fo means for20 
transferring containers from one coluinn to the 
other column, said transfer tking place during 
a test period of the columns. 
 Ttie :containers may be detachably connected 
fo' ëndless' flëXible elements (or element) such as 25 
chains (or chain) and the stepwise movement 
to":the, Columns, may be effected by imparting a 
m0vement fo said elërnents (or element) through 
a.,ovement of the uppërm0st container in the 
ascending colfimn. 30 
The-rotary: actuating device may comprise a 
cränk: dise:or am fo which the reciprocating ino- 
ti0nmens and the itransferrïng: means are op- 
erativély donnected. 
Tiietansfêrrtng means may comprise a pivot- 35 
ally m0untéd lever or arm the ends of which are 
adaptèd o engage abutments on the contginers. 
-The: reciprocating motion means may comprise 
a,ïpWlteVer mounted for rectilinear movement 
and operatively coupled-to the crank dise said 40 
pwl-bèingdapted fo engage the container abut- 
ment. 
The'. containers may be arranged in pairs hav ï 
inga c0mmon ,chain ngaging devie m0unted 
thërëbëtveen: theontainers being sPaced apart, 45 
latërally to,provide a-space acc0mrnodating piv - 
otëd am and pawI lever-nd conveying chain 
The.eontaines may be provided with rafls On 
the uppCstrface and rail engaging wheels or 
rollérs WhCeby a, container in ïts transfer at the 50 
upper»ènds of the columns will be supp0rtedby 
he eontàinerS immediately below. 
. In the,aëcompanying dràwings: 
 FigUre 1. ls:n elëvation of a,conveyor acc0rd - 
Ingto hëiliwn1ion, 5 

2 
Figure2is.a plan, 
Figure ,3 is a perspective vîew, parts ,be.illg 
broken away, of the upper end of the Conveyor. 
Incarrying theinvention into effectaccording 
to one convenient mode by .way of exänïple two 
vertical series or columns  and.2,of containers: 
3are arränged: side byside in a well or enclosing 
caSilïg 4which may include .upright angles 
at the corners. The containers 3 may be ofany 
appropriate shape nd dimënsions:aCCOrding 
the purpoSe of the lift. Thus they may be of 
sqUare.or rectangulär shape.in:plan and. eleva- 
tion gnd.open endedor sided, or Simply:în:tle 
f0rm of platfoms open all round. 
Any suitable number of Containers may be 
provided in each series-or Colurnn according to 
their dimensions and the depth of the well:or 
casing 4. The main  series, of containers.in each 
column are 0pposite one another,' there beîng one 
container at the bottom of the descendingcolamn 
2-and one at the top' of,theascending coumn 
opposite spacesin the other cotumn. 
If is preferred that the containers are 
ranged:in pairs Spaced apart, lateralty but:rig-- 
idly connected to each other by a horizontal 
transVerSe bar S so that eächpair moves,as 
unit. 
The containers,3 are supported-by endless_con- 
veyor means located in the space 6 between the- 
pairs f0rming the.units. SuCh:onveyor:.mëSns 
my comprise a sprockeV chain  ' which : is 
mounted.upon: twoupper and two lower sprocket 
guide wheels 8 and 9. respectîvely:so:that,theïe 
is an ascending lap  0: and: a descending: lap  | 
of the chain, such tps being 10cated abotlt-:mid- 
way of. the length of. the Continers. 
Each transverse bar S connecting a. pir of 
containers is provided with .a ,short. cross but 
forming a pair of pins  2 loCated in: thesDace 
6 between the two containers. The endsofçths. 
cross bar are adpted to engage .in the- spacesof - 
the links of the chain, whereby the containërs- 
are stlpported by the chain. 
ït wilt be apPreciated .that .there  are :equîl 
numbers, of: contïners in the, ascending nd:de-: 
seènding  coumns :corresp0nding/to:the: vertical 
laps of thechain so that there is:a:ba]anceor: 
substantial balance whereby little effort wfll be 
required to advance the- conveyor, chain-step, by 
step. 
For the purpose of transferringa continer af 
the, bottom of- the .descending:column:  : to. the 
adjacent colunïn  ,: and the ,container-at.the-top', 
of the ascending column| to the:djacent:eol-: 
urnn ,:::an: osctllating, arm or rlever. ]$ ts/provided 



in the space 6 between the pair of containers. 
This lever 3 is secured ai ifs mid-position upon 
a rock shaft 4 located between the columns. 
Suitable rotary means are provided for rocking 
the shsït  4 to oscfllate the lever  3. 
The ends of the lever are adapted tolie fo the 
rear of the transverse bars 8 of the containers 
to be transferred which bars act as abutments 
for the lever. Upon oscillating the lever 3 the 
cross bars or pins 2 of the containers fo be 
transferred are removed from the chain and the 
containers moved from one column to the other 
so that the cross bars or pins 2 are engaged 
in spacei of links of the other lap of the chain. 
In ortier that the ends oï the lever  3 may move 
to the rear of the transverse bars 8 they are pro- 
vided with spring controlled pawls 8 pivoted fo 
the lever 3 so that they will pass the bars in 
one oscillation of the lever but are rigid for the 
driving or transferring movement. 
During their transfer the upper container 
may be supported by the next lower containers, 
while the bottom container may engage rafls 
or tracks 8 in the enclosing structure or casing. 
In connection with transfer from the upper 
ends oï the columns the containers may be pro- 
vided with rails 7 upon their upper surface upon 
which rollers or wheels 3 carried by the con- 
tainers may run. The rollers or wheels 8 also 
engage the rails 6 at the bottom transfer. 
In order fo hold steady the containers 3 at 
the top of the descending column while a con- 
tainer from the ascending column is being moved 
across, pivotally mounted pawls 9 are adapted 
fo engage the base of the containers at the ends 
or outer corners thereof. The pawls 9 are 
mounted upon spindles 9« which carry arms 
$b. The arms gb are coupled fo a link 20 
provided with a pair oï spaced pins 
tween the pins 2 an arm 22 of a bell crank lever 
is adapted tolie, the bell crank lever being se- 
cured upon the rock shaft 4. The spacing be- 
tween the pins 2 is such that the pawls 9 are 
into and out of their container-engaging posi- 
tion just prior to the ends of the oscillating 
movement of the lever 3. The other arm 24 of 
the bell crank lever is connected by a coupling 
rod 28 fo the crank arm 28 secured fo the shaft 
For the purpose of maintaining the transferred 
container ai the upper end oï the column 2 when 
no longer under control of the lever 3 a spring 
controlled pawl (or pawls) 23 is located in a 
position fo engage the container as if cornes to 
test in the transferred position. 
The shaït 27 carries a second crank arm 
which is connected by the coupling rod 29 fo 
a reciprocating bar 30, which is movable in guides 
3 alongside the upwardly moving chain lap. 
The bar 3{} is provided with a pivotally mounted 
tooth 32 adapted fo engage one of the transverse 
bars  on the containers during ifs upward 
reciprocation and thus impart motion to the 
chain and the remainder of the containers. The 
tooth 32 is pivoted to the reciprocating bar 30 
and is spring controlled so that it will pass the 
transverse bar  in the return movement oï the 
bar 30. 
A check pawl 33 engaging a container may 
be provided for preventing the chain moving in 
the reverse direction. 
The shaft 27 may be driven through any suit- 
able prime mover such as an electric motor 
thriugh appropriate reduction gearing. 
In operation, assuming the containers 3 to be 
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in the position shown in Figure 1, the movement 
of the shaft 27 in a clockwise direction will rock 
the shaft 14 through the crank arm 28, link 28 
and lever arm 24. The transfer arm 3 will 
5 thus more clockwise and transfer a container 3 
from the top of column  to column 2, and a 
container from the bottom of column 2 fo col- 
umn . At the same time, bar 30 with the 
pawl 32 will be descending fo engage the bar 5 
10 of a lower container. 
During the return oscillation of the transfer 
arm 3 the bar 30 will be moved upwardly driv- 
ing the chain 7 and causing the column I to 
ascend and column 2 to descend. 
15 The loading and unloading of the containers 3 
may take place at any desired level at which 
suitable doors will be provided in the wall of the 
well. 
In ortier that any particular container may be 
2o moved fo the exit position suitable electro me- 
chanical means may be provided whereby on 
pressing the appropriate button a circuit is made 
by which the transferring and travelling mech- 
anism is operated until the appropriate con- 
25 tainer is at the exit position. 
Mians may be provided for causing reverse 
movement of the column movement and trans- 
fer. 
Instead of double container units, single con- 
30 tainers may be provided but in such case if may . 
be desirab!e fo bave duplicate chains and lever 
control means between which the containers are 
located. 
The improved conveyor means according fo 
35 the invention is adaptable for the garaging of 
cars and for the storage of goods such as mer- 
chandise or furniture and also for the accom- 
modation of goods in ships holds. It may also 
be utilised for displaying goods in containers of 
4O an appropriate size. If may also be nsed as a 
passenger or service elevator with suitable auto- 
matic door accommodation. 
We claim: 
1. In a conveyor for raising and lowering con- 
45 tainers, the combination of a casing; ïour 
sprocket wheels journaled in said casing; a 
sprocket chain mounted on said wheels, said 
wheels being so disposed that they deflne a sub- 
stantially rectangular path of travel of said 
50 chain, having a vertical ascending lap, a vertical 
descending lap, said laps being relatively Spaced, 
an upper horizontal lap and a lower horizontal 
lap, said horizontal laps being intermediate said 
vertical laps af their upper and lower ends af 
55 the top and the bottom of the casing, respective- 
ly; a plurality of containers, each having sup- 
porting rollers on ifs bottom and guide tracks 
on ifs top, and a pair of pins adapted fo engage 
said vertical laps of said chain, respectively; 
60 guide rails mounted in said casing adjacent the 
lower ends of said vertical laps of said chain; 
means ïor intermittently moving said chain, for 
raising and lowering said containers, each more- 
ment of said chain bringing an ascending con- 
65 tainer and a descending container into horizon-. 
tal alignment upon stoppage of the chain; and 
means operative when the chain bas been stopped 
for moving each container horizpntally, when a 
container bas been lowered fo the bottom of the 
70 casing, on the casing rails ïrom the descending 
fo the ascending lap of the chain, and, when a 
container bas been raised fo the top of the cas-. 
ing, on the rails of a pair of ifs immediately in- 
ferior horizontally aligned containers from the 
75 ascending to the descending lap of the chain. 
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2. A çoriveyor, according fo claim 1, in which 
said chain moving means consists in a vertically 
reciprolatab!e member adapted on ifs upward 
s-trokes:to engage said containers, serially, when 
said containës have been moved to engage the 
ascending lap of said chain. 
3. A conveyor, according fo claire 1, having a 
driving shaft operatively connected with said 
chain moving means and said means for mov- 
ing said containers horizontally. 
4. A conveyor, according to claire 1, in which 
said means for moving said containers horizon- 
tally consists in a double lever pivoted in said 
casing, its opposite ends simultaneously mow 
ing tw0 containers which bave been raised to 
the top of the casing and lowered to the bottera 
of the casing, respectively. 
5. A conveyor, according fo claim 1, in which 
said containers are arranged in laterally spaced 
pairs, the containers of each pair being disposed 
on opposite sides of the chain and having coin- 
mon pins for engaging the chain. 
6. In a conveyor for raising and lowering con- 
tainers, the combination of ascending and 
scending vertically-movable columns of con- 
tainers, an endless chain having ascending and 
descending laps associated with said columns, 
respectively, pairs of pins on said containers for 
coupling said. containers with the ascending and 
descending laps of said chain, means for im- 
parting to said chain an intermittent progres- 
sive motion fo raise stepwise the containers in 
the ascending column and to lower stepwise the 
containers in the descending column, said means 
including a. rotary driving shaft, a reciprocable 
actuating element, means for converting a con- 
tinuous rotation of said driving shaït into a 
reciprocating movement of said actuating ele 
ment and means connecting said actuating ele- 
ment with said chain whereby movement of said 
actuating element in one direction imparts a 
corresponding movement to the chain, the re- 
turn movement of said actuating element being 
an idle stroke, and means being provided driven 
from said driving shaft and synchronized to 
operate during the return movement of said ac- 
tuating element to transfer the uppermost con- 
tainer of the ascending column to the top of 
the descending column and simultaneously to 
transfer the lowermost container of the descend- 
ing column fo the bottom of the ascending 
column. 
7. In a-conveyor for raising and lowering con- 
tainers, the combination of ascending and 
scending columns of containers, a chain having 
ascending and descending laps associated with 
said columns respectively, elements on said con- 
tainers for coupling said containers with the 
ascending and descending laps of said chain 
and with vertically adjacent containers in con- 
tact with one another, means for imparting to 

6 
said chain an intermittent progressive motion 
to raise stepwise the containers in the ascending 
column and to lower stepwise the containers in 
the descending column, and means synchronized 
5 to operate during the periods when said chain 
is stationary fo more the uppermost container 
of the ascending column solely horizontally 
along the top surface of its underlying container 
fo the top of the descending column and fo more 
10 the lowermost container of the descending col- 
umn solely horizontally to the bottom of the 
ascending column. 
8. In a conveyor ïor raising and lowering con- 
tainers, the combination of ascending and 
15 scending columns oî containers, a chain having 
ascending and descending laps associated with 
said coh.mns respectively, elements on said con- 
tainers for coupling said containers with the 
ascending and descending laps of said chain, 
2o means for imparting to said chain an intermit- 
tent progressive motion fo raise stepwise the 
containers in the ascending column and to lower 
stepwise the containers in the descending col- 
umn, and means synchronized to operate during 
25 the periods when said chain is stationary to 
transfer the uppermost container of the ascend- 
ing column fo the top of the descending column 
and to transïer the lowermost container of the 
descending column to the bottom of the ascend- 
3o ing column, the last-named means including a 
double-ended pivoted lever having elements at 
ifs upper and lower ends for engagement with 
the uppermost container oï the ascending col- 
umn and with the lowermost container of the 
5 descending column, respectively, and means syn- 
chronized with the operation of said chain for 
reciprocating said lever such that when sald 
lever makes a stroke in one direction it simul- 
taneously transfers said uppermost and lower- 
0 most containers between said columns during 
the rime said chain is stationary, the return 
stroke of said lever, which is made while the 
chain is moving, being an idle stroke. 
45 JOHN MAXWELL HARKNESS. 
GEORGE KETTELWELL HAPKNESS. 
REFERENCES CITED 
The following references are of record in the 
50 file of this 'patent: 
UNITED STATES PATENTS 

55 

6o 

Number 
592,967 
1,871,795 
1,965,161 
1,980,850 

Number 
467,061 

Naine Date 
Freeman ............ Nov. 2, 1897 
James ............ Aug. 16, 1932 
Sheflin ............ July 3, 1934 
Clark ............. Nov. 13, 1934 
FOREIGN PATENTS 
Country Date 
Great Britain ...... June 10, 1937 



